The vertical rectus abdominis myocutaneous (VRAM) flap is a versatile and well-established reconstructive technique for many defects created as a result of colorectal and gynecologic extirpation. However, major re-operation in the pelvis following a VRAM flap reconstruction several months later is uncommon, and the safety and integrity of the VRAM flap in this setting has not been described. This case examines VRAM flap preservation during repeat exploratory laparotomy, and a unique view of the VRAM flap during interval exploration. We demonstrate an intact flap after lysis of adhesions with an audible Doppler signal, and maintenance of flap integrity in the postoperative period. This further substantiates its use as a durable rotational flap for perineal tissue defects.
The vertical rectus abdominis myocutaneous (VRAM) flap is a versatile and well-established reconstructive technique for many defects created as a result of colorectal and gynecologic extirpation. However, major re-operation in the pelvis following a VRAM flap reconstruction several months later is uncommon, and the safety and integrity of the VRAM flap in this setting has not been described. This case examines VRAM flap preservation during repeat exploratory laparotomy, and a unique view of the VRAM flap during interval exploration. We demonstrate an intact flap after lysis of adhesions with an audible Doppler signal, and maintenance of flap integrity in the postoperative period. This further substantiates its use as a durable rotational flap for perineal tissue defects. 
Introduction
The vertical rectus abdominis myocutaneous (VRAM) flap is a well-established and preferred reconstructive technique for many defects created as a result of colorectal and gynecologic extirpation. [1] [2] [3] [4] [5] Malignancies of the distal colon, rectum, anal canal, bladder, sexual organs, endometrium, cervix, and vagina often require extensive pelvic surgery, and frequently involve associated radiation therapy. 6 In these scenarios, the advantages of the VRAM flap include many anatomic and functional considerations. Anatomically, the inferior epigastric vessels about which the flap is oriented allow for transposition deep into the pelvis to fill dead space and reconstruct virtually any component of pelvic anatomy. 1, 7 This is done using the same primary incision, thus minimizing donor site morbidity. Functionally, the rectus muscle and overlying subcutaneous tissue and skin allow for healthy, non-irradiated tissue to fill dead space and provide increased tissue healing potential to an often-compromised area. 6 When used for vaginal reconstruction, sexual function can be preserved. 7, 8 While known to be a durable reconstructive technique, no study has evaluated the safety and reliability of flap integrity during major pelvic re-operation. This case examines anatomic and functional considerations during preservation of a VRAM flap during repeat exploratory laparotomy.
Case report
The patient is a 59-year-old female, who in December 2015 was diagnosed with a locally advanced distal rectal cancer with a rectovaginal fistula. She completed neoadjuvant chemoradiation after a diverting colostomy and in April 2016 underwent an abdominoperineal proctectomy with posterior vaginectomy, a perineal/posterior vaginal wall reconstruction with a VRAM flap.
At the index operation, the VRAM flap was created using the inferior midline incision used during proctectomy. The right rectus abdominis muscle was isolated along with its overlying elliptical skin paddle. Great care was taken to secure the skin and anterior fascia so as to not apply shear force to the muscle and compromise the flap as the right inferior epigastric vessels were skeletonized and isolated. The flap was tunneled to the perineum, where the most superior portion of this elliptical skin paddle became the posterior vagina. A pre-sacral closed suction drain was then placed. In the abdomen, the peritoneum and anterior fascia were each closed making sure there was no compression on the muscle/deep inferior epigastric vessels. The superior anterior elliptical fascial deficit was reconstructed with Strattice™ (LifeCell division of KCI) mesh and skin flaps were mobilized and brought together over a closed suction drain. At its conclusion, the flap had an audible Doppler signal and 2-3 second capillary refill.
The patient did well after the initial operation and did not have evidence of locally recurrent disease. However, she was subsequently diagnosed with Lynch Syndrome and on surveillance colonoscopy was found to have a transverse colon polyp that was found to harbor an invasive adenocarcinoma. Surveillance of her colon was no longer deemed an advisable option, and she was thus counseled regarding the increased lifetime risk of uterine and ovarian cancer with Lynch Syndrome. 9,10 A multidisciplinary recommendation for total colectomy, end ileostomy, and hysterectomy was proposed. Plastic surgery was requested to help during the surgery to preserve the VRAM flap perineal reconstruction.
In January 2017 she underwent repeat exploratory laparotomy with total abdominal colectomy, end ileostomy, total abdominal hysterectomy, bilateral salpingo-oophorectomy, lysis of adhesions, and preservation of the VRAM flap. On exploration of the VRAM flap, the pedicle had an audible Doppler signal and was clearly viable, as was the skin paddle reconstructing the posterior vaginal wall (Figure 1 and 2). Careful lysis of adhesions allowed for the safe removal of her remaining colon, as well as uterus ovaries, and fallopian tubes.
Discussion
This case adds to the body of literature highlighting the use of VRAM flaps in pelvic reconstruction following oncologic resection, but is the first to demonstrate the safety and reliability of flap preservation during major re-operation.
Many studies have established the flap specific morbidity associated with VRAM flap reconstruction, which can include donor site morbidity, perineal wound complications, partial/total flap loss, rectovaginal fistulae, and vaginal prolapse. 3, 6, 8, [11] [12] [13] Focusing on flap specific morbidity, the most frequent complication is a perineal wound infection or partial perineal wound dehiscence, occurring up to 26% in some series. 3, 6, 11, 12 Partial necrosis requiring minor debridement has been reported at 5-10%. 11 Total flap loss is very low at 0-4% in multiple series. 3, 6, 11, 12 In this case, we report a persistent patent pedicle with an audible Doppler signal at 9 months from the index operation, establishing the reliability of the inferior epigastric blood supply. Whether disruption of this vascular pedicle during the lysis of adhesions would have led to subsequent flap loss is unknown, but it does suggest the durability of a VRAM flap to withstand interval re-operation. One known risk of any rectus abdominis myocutaneous flap is that it is supplied only through the inferior epigastric vessels, without a secondary blood supply. 2 Therefore, in patients with multiple previous abdominal operations the risk of flap loss is elevated. 2 Evidence from the free tissue transfer literature suggests that free flaps can gain independence from their vascular pedicle due to neovascularization as early as 6 days. 14 Similarly, conventional practice for rotational flaps that need interval division (e.g. forehead flap), survive via neovascularization. This phenomenon has not been studied with large volume rotational tissue transfers such as VRAM flaps. Even so, we are confident that this case represents a good demonstration of the safety of major reoperation in the presence of VRAM flaps.
